Introduction
Myasthenia gravis (MG) is a chronic autoimmune disease that is generally treatable. It results in fatigue and fluctuating muscle weakness. Although some patients experience remission of variable duration, most experience a stable disease course characterized by muscle weakness that worsens with exertion and attenuates with rest. The residual myasthenic symptoms may negatively affect patients' perceived health-related quality of life (QOL) (1, 2) . The report of the QOL by the patients may influence therapeutic decisions and enable a better understanding of his/her demands, paving the way for optimal clinical support (3) .
When the quality of life questionnaire is specific it could detect items relevant to the disease more easily. The myasthenia gravis-quality of life questionnaire 15-item scale (MG-QOL15) is one such questionnaire. It originated from a list of 60 items covering specific features of health related-QOL in MG. It is a validated, short, useful, and easy to use tool for evaluating health related QOL that can inform the physician of the patient's perception of MGrelated dysfunction (4, 5) .
To date, there has been no Turkish disease specific quality of life instrument validated for use in evaluating Turkish patients with MG. This study aimed to translate and construct a validated and adapted Turkish version of the MG-OQL15 [MG-QOL15(T)].
and/or neurophysiologic evidence of a neuromuscular junction disorder (abnormal repetitive nerve stimulation or abnormal single-fiber electromyography studies), and (2) unchanged therapy during the 6 months preceding the study.
At the time of the study, there were 23 registered physically and cognitively intact patients with clinically stable MG in the outpatient clinic of the hospital of the Medical Faculty of Bülent Ecevit University who fulfilled the above-mentioned criteria. All of them were included in the study and given the MG-QOL15(T). Afterwards, for the evaluation of the test-retest reliability and validity, all of them were phoned and asked to come for a second evaluation, but only 11 of them volunteered to come on the scheduled day (15 days after the first interview). Therefore, the scores of 23 patients in the first interview were taken into consideration for the evaluation of the first internal consistency. As for the evaluation of test-retest reliability and construct validity the scores of the second interview of 11 patients were analyzed.
The study was reviewed and approved by the Bülent Ecevit University Clinical (No. 2012/03-15) and İstanbul Medipol University (No. 2015/03-136) noninterventional clinical research review boards. In addition, a written informed consent was obtained from each patient.
Clinical severity and classification were determined by the MG composite score (6,7) and the MG Foundation of America (MGFA) clinical classification (8), respectively.
The adaptation procedure
The original MG-QOL15 has 15 items. Each item is scored from 0 to 4 according to its frequency, scoring a maximum of 60. The higher the score, the worse is the perceived quality of life by the patient (4) . In this study, at all stages of the adaptation, conceptual translation was considered more important than linguistic translation. Four associate professors from different fields of medicine who were fluent in English produced independent translations of the original MG-QOL15. Then they met as a group to agree on the translations that most adequately reflected the concept expressed by the English items. Next, this revised version was back-translated into English by a freelance translator (notarized)/interpreter. Finally, a bilingual English teacher (who was born and raised in Australia and has Turkish parents) compared the original English questionnaire with the revised-translated version, and any discrepancies were corrected in the Turkish text to maintain the original meaning. Then, for the second step of adaptation, the Turkish items were tested by 22 monolingual healthy individuals (8 elementary education level, 6 high school level, 5 college education level, 3 university level). This procedure ensured that the level of language used in the questionnaire would be appropriate for potential respondents. Every item other than item 10 was easily understood and answered correctly. Instead of scoring item 10, some participants wrote "I don't know driving" or left it unanswered: These answers were taken as incorrect. Finally, after the agreement of all members regarding the equivalence of the final Turkish version to the original English version, this final Turkish version [MG-QOL15(T)] was used in the testing phase (Figure) . For the third step in the adaptation, the MG-QOL15(T) and MG composite were administered to 23 patients with clinically stable MG.
Assessing reliability and construct validity
The above-mentioned 23 patients' scores of MG-QOL15(T) were used in the evaluation of internal consistency of MG-QOL15(T). Item 10 of the MG-QOL15(T) was answered incorrectly by 12 patients.
Then 11 out of above-mentioned 23 patients who volunteered to participate in the second part of the study were interviewed twice, with a 2-week interval between the assessments, which is considered a necessary time interval, as suggested by other studies in Turkey (9) . This period is long enough for patients not to remember their answers to questions and short enough for no change in the severity and classification of MG that could affect the answers and impair test-retest reliability. The patients' condition and treatment procedures did not change at all in this period. During this second interview, the MGcomposite, MG-QOL15(T), and the Turkish version of the Medical Outcomes Study 36-item short-form health survey (SF-36), which was validated in a group of patients with rheumatoid disorders in 1999 (10) and then in 419 Turkish cancer patients in 2005 (11), were administered. Item 10 of the MG-QOL15(T) was answered incorrectly by 6 patients. The SF-36 measures 8 domains that represent 8 general health dimensions: physical functioning, role functioning-physical, bodily pain, general health, vitality, social functioning, role functioning-emotional, and mental health. The first 4 domains are physical and the last 4 are mental. Two composite scores are available to summarize these scales: the physical composite score and the mental composite score.
The same interviewer conducted both the MG-QOL15 (T) and the SF-36 interviews and the MG composite with all patients in all sessions.
In the validation studies, item-specific internal consistency (in 23 and 11 patients, in the 1st and 2nd evaluation, respectively), test-retest reliability (in 11 patients), and construct validity (in 11 patients) of the MG-QOL15(T) were tested.
The "internal consistency" of an instrument is an estimate of the degree to which its constituent items are interrelated. Cronbach's alpha coefficient is generally employed and coefficients can range from 0 to 1. "Testretest reliability" is an estimate of the degree of random measurement error produced by the instrument. It is assessed by comparing instrument scores at 2 time points, given that there has been no change in condition between administrations. "Construct validity" is generally assessed by comparing scores on the instrument with those obtained from a measure assessing a related construct (9) . This property was assessed by comparing MG-QOL15(T) with the Turkish version of the SF-36.
Statistical analysis
Incorrect answers obtained from the MG-QOL(T) questionnaire on item 10 were scored as 0 [although this issue will be solved in the new version of MG-QOL15 until then it is recommended to be scored as '0' by the original makers of the instrument (*see footnote)]. Descriptive measurements of the numerical values included the mean and standard deviation (SD). Categorical variables are presented as count and percent frequency. The ShapiroWilk test was used to assess the normality of the numerical variables such as age and total scores. The internal consistency of the quality of life scale was investigated with Cronbach's alpha (CA) in the first and second evaluation, separately. In addition, test-retest reliability was investigated by using intraclass correlation (ICC) between 12. Yürümekte zorlanıyorum.
13. Sokakta, çarşıda, pazarda dolaşmakta zorlanıyorum. 14. Rahatsızlığımdan dolayı kend m kapana kısılmış h ssed yorum. 15. K ş sel bakımımı (banyo yapmakta, traş olmakta, vs) sağlamakta zorlanıyorum. * The investigators of the MG-QOL15 are in the process of modifying their scale so that the driving item is a broader item, focusing on "independence" for activities beyond driving. They have studied rewording. The future, modified scale (not yet submitted for publication, but studied) will address this concern. However, both scales (the existing and future) are validated, both in past studies and in future, to-be-published scales. This does not invalidate our work. In the future, we will decide whether to study the future scale in more detail. the first and second measurement of each item and total scores. Furthermore, simple Spearman's rank correlation coefficient was used for the validity of the quality of life scale. The statistical significance was considered as a P value of less than 0.05. All computations were made using PASW Statistics 18.0 [SPSS (Hong Kong) Ltd, Rm 1804, 18/F, Westlands Centre, Westlands Road, Quarry Bay, Hong Kong, China].
Results
To produce meaningful and easily understandable Turkish expressions, it was necessary to change the structure and words used in some of the English items. These changes reflected the differences in grammar between the 2 languages. Furthermore, some items, such as "public places", are not common expressions for Turkish speakers. Thus, "public places" was translated as "street, market, bazaar" (Table 1 ).
In the first evaluation 12 out of 23 patients were female, and the average age (± SD) was 55.8 (±12.8) years, ranging from 18 to 85. MG composite scores obtained were between 0 and 24 (with a mean ± SD of 6.9 ± 6.9). MG composite scores and MG-QOL15(T) total scores were not different between sexes (P = 0.667 and P = 0.469, respectively). Four out of 23 patients were class I and 19 patients were Class II according to MGFA clinical classification. MG duration (± SD) was 56.9 months, ranging from 6 to 264 months.
In the second evaluation, 8 out of the 11 patients were female, and the average age (±SD) was 56 (±17.1) years, ranging from 18 to 85 years. MG composite scores obtained were between 0 and 21 (with a mean ± SD of 5.7 ± 5.5). All of the patients were Class II according to the MGFA clinical classification.
Distribution of the components of the MG-QOL15(T), internal consistency of the 1st (in 23 patients) and 2nd (in 11 patients) tests, and test-retest reliability (in 11 patients) are shown in Tables 2 and 3 . In the first evaluation, the highest mean score was observed in item 7 (mean = 1.74 ± 1.32) and, in the second evaluation, the highest mean score was observed in item 11 (mean = 1.73 ± 1.27). The internal consistency was high in the Turkish version (CA first (n = 23) = 0.958 and CA second (n = 11) = 0.928). Although a decrease in the number of patients caused a decrease in CA in the second evaluation, it was still found to be statistically significant (P < 0.001). In Table 3 , changes in CA values whenever one of the items was removed are shown. In both evaluations, it is observed that in the measurement of CA values during the one-by-one removal of items, there was no significant difference in internal consistency, and all the values were above 0.90. In the test-retest reliability analysis, which tested repeatability of the MG-QOL15(T), ICC scores ranged between 0.391 and 0.970: The scores for items 1, 2, 4, 6, 10, 11, 12, 13, 14, and 15, and the total MG-QOL15(T) score were significantly higher (P < 0.05). ICC of the total MG-QOL15(T) was 0.882 (P = 0.001). The lowest ICC values were observed only for questions 3, 5, 7, 8, and 9 ( Table 3) .
The MG-QOL15(T) total scores were compared with the domain and summary scores of the SF-36. The MG-QOL15(T) was negatively correlated with the physical functioning (P = 0.001; r = −0.841), general health (P = 0.005; r = −0.778), vitality (P = 0.005; r = −0.771), and social functioning (P = 0.001; r = −0.833) domains and with the physical and mental composite scores (P = 0.005; r = −0.779 and P = 0.007; r = −0.753, respectively) of the SF-36 (supplemental data). Age and sex did not affect the MG composite, SF-36, or MG-QOL15(T) scores. Furthermore, MG composite scores were positively correlated with the MG-QOL15(T) scores (P = 0.006; r = 0.555) (Supplemental data).
Discussion
The MG-QOL15(T) was well understood and accepted by the patients. The MG-QOL15(T) was found to be a reliable and valid questionnaire for Turkish patients with MG. It generally had high internal consistency in both evaluations and test-retest reliability. The scores of 10 questions and the total score of the MG-QOL15(T) were found to have a high ICC upon repeating the test 2 weeks apart, suggesting that the MG-QOL15(T) had a test-retest reliability. Although MG-QOL15(T) was found to be a reliable test, we did not know the reasons for the low scores in 5 items. We could only speculate that it could be due to the long period [2 weeks instead of 2 days as was applied in some of the earlier Japanese studies (12) ]. Patients might not remember, or the low correlation between the 2 tests could be due to the nature of MG itself, because the persistent experience of weakness could be perceived differently during time, or the variation may be due to the time in the day (morning/ afternoon) that the tests applied. Furthermore, in our patients, although they are given the instruction as "during the last month" they could have marked some items according to the last few hours, days, or the last week. Even if the MG-QOL15(T) is found to be a reliable valid questionnaire, in order to identify the exact reason for this problem multiple large groups of MG patients should be enrolled in another study, in which the MG-QOL15(T) questionnaire should be given 2 days apart and 2 weeks apart and at similar times of the day, and the ICC compared between the 1st and 2nd interviews and the 1st and 3rd interviews. It was shown that the MG-QOL15(T) also had a good concurrent validity. In this study, the MG-QOL15(T) score was found to be correlated with physical functioning, general health, vitality, social functioning domains, and the physical and the mental composite scores of the SF-36, which concurs with the study examining the original MG-QOL15 (4). This means that the higher the MG-QOL15(T) score (for example, more symptoms and incapacity, which causes worse QOL), the worse the perception of general health status, vitality, and physical and social functioning by the patient. Furthermore, the higher the MG-QOL15(T) score, the worse is the mental composite score of SF-36. Other than the original study, the physical and mental aspects of health-related QOL questionnaires were also found to be affected in MG (2, 3, 12, 13) . On top of all this, other than this negative correlation between the MG-QOL15(T) score and the above-mentioned domains of the SF-36, score 0 (not at all) was rarely chosen for items 1 and 7 in both evaluations, and 11 in the second evaluation (i.e. those items reflecting the psychological, social, and occupational domains (5), which were also in accordance with the above-mentioned facts.
Apart from disease severity, other disease-related factors, such as depression, anxiety, drug treatment, and the number of myasthenic crises may influence QOL in MG (3). However, this was outside the scope of this study.
The pros of this study were that the CA value was high in the 11 patients and higher in the 23 patients. Furthermore, ICC and r values were found to be very high for the selected group of MG patients. The main limitation of our study was the small sample size. The cultural adaptation studies of 
